Regulation of sodium-calcium exchanger by glucocorticoids and growth factors in vascular smooth muscle.
The findings presented in this paper indicate that glucocorticoids down-regulate Na(+)-Ca2+ exchanger (NCX) mRNA and activity in aortic myocytes. Serum and purified growth factors reversed NCX down-regulation. Dexamethasone, cortisol, or aldosterone decreased NCX activity by approximately 55% in 24 h. Dexamethasone was > 100 times more potent than aldosterone, indicating that a glucocorticoid receptor mediates the down-regulation of NCX activity. Dexamethasone decreased the NCX transcript to approximately 10% of the control level in 24 h without affecting plasma membrane Ca(2+)-ATPase transcripts. Fetal bovine serum increased NCX mRNA 10-fold in 4 h in dexamethasone-treated cells and restored full NCX activity in 16 h. The increase in NCX mRNA produced by serum required RNA and protein synthesis. Thrombin moderately increased NCX mRNA and partially restored NCX activity in dexamethasone-treated cells. Insulin, platelet-derived growth factor, or epidermal growth factor increased NCX mRNA similarly to thrombin. Tunicamycin, which inhibits N-linked glycosylation, prevented the restoration of NCX activity. These observations suggest that changes in the level of NCX mRNA mediate the opposing influences of glucocorticoids and growth factors on NCX activity. NCX induction by growth stimuli would increase the capacity for Ca2+ efflux and cycling between the cell and the environment.